Gbetagamma-mediated regulation of Golgi organization is through the direct activation of protein kinase D.
We have shown previously that the betagamma subunits of the heterotrimeric G proteins regulate the organization of the pericentriolarly localized Golgi stacks. In this report, evidence is presented that the downstream target of Gbetagamma is protein kinase D (PKD), an isoform of protein kinase C. PKD, unlike other members of this class of serine/threonine kinases, contains a pleckstrin homology (PH) domain. Our results demonstrate that Gbetagamma directly activates PKD by interacting with its PH domain. Inhibition of PKD activity through the use of pharmacological agents, synthetic peptide substrates, and, more specifically, the PH domain of PKD prevents Gbetagamma-mediated Golgi breakdown. Our findings suggest a possible mechanism by which the direct interaction of Gbetagamma with PKD regulates the dynamics of Golgi membranes and protein secretion.